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W. H. DALRYMP LE and A. P . KERR.
. Previous suggestion a to _precaution in th e use of arsenic
In connection with the dipping of cattle in the standard arsenical
solution, more particularly with regard to tlrn safe disposition of
~he solution remaining in a vat when it is desired to empty the
atter for cleaning, have appealed to the writer as scarcely
sufficient to insure the greatest safety, especially with reference
~o the possibility of conta~ination of the water-supply, both
urnan and animal, on the farm.
D For instance, Farmers' Bulletin 378, of the. United St~tes
. epa:rtrnent of Agriculture , commends the followmg precautions
in this connection: "In addition to properly protecting vats
~ontaining arsenical dip when not in use, another precaution must
e observed when vats are to be emptied for cleaning. The dip
should not be poured or allowed to flow on land and vegetation
to wl11·ch cattle or other animals have acces . The best plan is
t~ :run tl1e dip in a pit properly protected by fences. The dip
s ould not be deposited where it may be carried by seepage into
Wells or springs which supply water u ed on the farm.''
:No had results have so far been called to our attention, and
~vhe:re the disposition ~f this 'poisonous solution is directed by
intelligent p rsons wl10 are alive to the risk and who v.rill follow
~l~sely the precautions given above, there need be little danger.
till, on a count of the present extensive u e of the ar enical dip,
~nd the prospect of a still wider adoption of it throughout the
don.th, and also the pos ibility of the di posal of the solution being
the
.elcgated to some person or persons not sufficiently aware of
.
.
'
'
t1sk
it
otherwise,
of water contamination, through ignorance, or
o~cu.:rred to the writer that if ome simple, inexpensive, and
e ective method could be employed to render the arsenic in
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solution, in the vat, inert, or harmless, it would add considerably
to the safety of the solution which had to be disposed of when
the cleaning of the vat was undertaken.
Familiarity with the antidotes in arsenical poisoning, suggested to the writer that some inexpensive form of iron might
unite with fo e arsenic and throw down a precipitate that would
be insoluble jn water, r end ering the precipitate (sediment) harlllless, and Jeaving the solution on top free from arsenic. The
carrying out of th ch mical tests was given into the hands of
M1·. A. P . Kerr, one of the as. ociate chemists of the Experiment
Station. In sel cting the re-agents, or ·materials, for t11is work!
two mains obje ts had to be kept in view-viz: (1) effectiveness,
and (2) cheapness. Th e form of iron used., on account of its
cheapness, wa the commer ial sulphate (com mon copperas). To
a sampl e of dipping solu tion taken from a vat, copperas in solu- .
t.ion was added, with the result that a heavy precipitate was
thrown down, leaving, after standing for . ome t ime, a clear solution. In order to find out 1£ any arsenic was left in this clear
solution, a sample of it was ubj ected to Marsh's test for arsenic,
which is a very deli cn 1·c on e, with the r ult, however, that so:rne
of tl1 e arsenic had not b en precipitated.
It should be her tated, perhaps, that the arsenical solution
contains a quantity of carbonate of soda (washing soda) and is,
therefore, alkaline, but evidently not sufficiently o for the purpose of complete precipitation of the arsenic by the iron. Consequently, mor soda was add d to another sample of dipping solution to render it alkalin e to xcess, and the iron solution added.
till om e arseni c was fonnd in the clear solution after precipitation .
It was then suggested that some form of lime be used to
increase the alkalinity of the dippin g solution, and, if effective,
would have the added value of being quite inexpensive. Consequently, a sufficient quantity of air-slacked lime was added to
another sam pl e i then th solution agitated or stirred for a short
while in order to get th e effect of the lime. Warm opp eras solution was then added, and th sample allowed to stand until the
precipitation became complete. (See illustration. ) On t esting
the clear solution on top no trace of arsenic could be found bY
the delicate Marsh's test.
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The next step was to find out the proport ions of each of the
lllaterials (air-slacked lime and coppera s) that would be required
for use in a practical way. Forty gallons of the arsenical dipping
solution were taken, by Mr. Kerr, from the Experim ent $tation
vat and placed in a 50-gallon receptacle. 'l'o the 40 gallons of
solution were added 3 lbs. of air-slacked lime. The mixture was
thoroughly stirred and allowed to stand for about one hour, after
which 3 lbs. of copperas, in warm solution , were added. The
clear solution remaini ng on top in the r eceptab le was tested about
15 hours later, and with no trace of arsenic whatever.
b In order to make the calculat ion as simple as possible, it may
e figured out for each hundred gallons of the arsenical solution
1
eft in the dipping vat at the time it is to be cleaned. For this
q~antity of solution, 6 lbs. each, of air-slacked lime and commer~al .copperas should be ample, as it was calculated to an excess.
r, in other words, for each 100 gallons of the. arsenical solution
1
in the vat, 6 lbs., each, of air-slacked lime and common comeft ..
m
ercial Copperas should be used.
In building concrete dipping -vats, it would be well to have
marks on the inside indicati ng each one or two hundre d gallons,
so that a mor or less accurat e estimate could be made of the
rein · ·.
ainmg solution at any time .
when a vat is being filled, the water could be measured as
Or,
.t .
l lS p t.
u in, and am a uring-stick marked, after each 100 or 200
1
g.a lons had been added, which could afterwa rd be used for a
·Sl n:i.ilar purpose.
f Or, the quantity of solution could be ascertai ned by the use
0
the following rule :
Measure, in inches, the length at the top of the solution, and
1
~s~ the bottom of the vat. Add these two number s together and
. ~de by 2 to get the avBrage length. In the same way measure,
~n t lllches, the· top width of the solution, and the width of the
.;: ton:i. of the vat, and divide by 2 to get the average width. Then
the depth of the solution in inches. Multipl y the average
1 easure
by the average width, and multipl y the r esult by the depth.
~~~th
1 1
i " de the last result by 231, and the ans\>ver will be the number
n gallons of solution left in the vat.
. Presuming that the quantit y of solution left in the vat, includ~n~l the sediment composed of manure and mud, should be 500
a ons. This would take 30 lbs., each, of air-slacked lime and
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copperas. After adding the lime, the mixture should be thoroughly agitated, or stirred, and allowed to stand for at least one
hour. The copperas should first be dissolved in hot water, and
while still hot, should be added, somewhat slowly, to
the contents of the vat, and th e whole again stirred
and then permitted to remain still for ten or twelve
hour.s, or over night. At tl1e expiration of this time, the clear
solution on top may be syphoned or pumped to any convenient
place without danaer, as it should contain no arsenic whatever;
and the precipi tate, or sediment, afterward removed and buried
in a hole or small ·pit, if thought necessary, although it, too ,
should be harmless, or inert, as the arsenic has been changed to
a condition that is insoluble in water.
SUMMARY.
Unless carefully disposed of, the arsenical dipping solution
taken from the vat previous to cleaning the latter may be a
source of danger in contaminating the water supply, or vegetation, although, up to the present, accidents from this cause have
not been brought to th e attention of the writer.
'rhis danger may b minimized, or entirely prevented, by
the addition of commercial copperas, after the solution has been
rendered exces ively alkaline through the addition of air-slacked
.
lime.
The clear olution left on top, after the addition of the
copperas solution, should contain no arsenic, and may, with
safety, be pumped, or syphoned, to any convenient place; and
the sediment r maining buried in a small hole dug for the
purpose.
Air-slacked lime and copperas are quite inexpensive materials,
and easily obtainable by anyone.
The amounts suggested of the materials are sufficiently in
excess to be effective in any strength of arsenical solution now
in use.
This method is simple, effective, and inexpensive, and if
adopted, may be the means of preventing casualties from the
careless disposal of the poisonous arsenical solution, especially
when und rtaken, at the time of emptying the dipping-vat for
cleaning at the end of the season, or at other times, by .those
who may not be conversant with its poisonous nature.

